
 Domino Square
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These are the ‘double-3 down’ 
dominoes.

Use these dominoes to make this 
square so that each side has eight 
dots.



 Magic Vs
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Place each of the numbers 1 to 5 in the V shape 
so that the two arms of the V have the same total.

How many different possibilities are there?

Can you convince someone that you have all the 
solutions?

What happens if we use the numbers from 2 to 
6? From 12 to 16? From 37 to 41? From 103 to 
107?

Investigate the same problem with a V that has 
arms of length 4.



 Mystery Matrix
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Can you fill in the multiplication 
square?

The numbers 2 to 12 were used 
to generate it, with exactly one 
number used twice.

x

32 40

49

22

15 27

24

42



Below are some interesting measurements and records from events at

the Olympic Games. Unfortunately they have been muddled up. 

Can you cut out the cards and regroup them correctly?

Usain Bolt's 100 metres 
World Record

40 km

Mass of Women's Discus 02:15:25 mph

Women's Discus World Record 1500 km

Average speed of World Record
Men's 50 km Walking race

1 metres

Men's Shot put World Record 76.8 hr:min:sec

Paula Radcliffe's 
Women's Marathon World Record

6.16 metres

Triathlon Swim (distance) 8.77 kg

Triathlon Bicycle ride (distance) 10 metres

Triathlon Run (distance) 9.58 seconds

Men's Pole Vault World Record 23.12 metres
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Women's Long Jump 
World Record

18 cm

Men's High Jump World Record 21.34 hr:min:sec

Basketball hoop diameter 10 metres

Basketball hoop height 01:49:55 seconds

Diameter of Archery target 7.52 metres

Archers’ distance from the target 01:46:25 metres

Height of Diving platform 2.45 hr:min:sec

Men's 10km Swimming 
2012 Olympics winner's time

70 inches

Men's 50m Freestyle Swimming 
2012 Olympics winner's time

122 metres

Men's Triathlon 
2012 Olympics winner's time

10 feet
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Look	  at	  the	  following	  row	  of	  numbers:
10	  	  15	  	  21	  	  4	  	  5

They	  are	  arranged	  so	  that	  each	  pair	  of	  adjacent	  
numbers	  adds	  up	  to	  a	  square	  number:	  

10+15=25	  
15+21=36	  
21+4=25	  
4+5=9	  

 Sticky Numbers

TASK

Try to arrange the numbers 1 to 17 in a row in   
the same way, so that each adjacent pair 
adds up to a square number. 

Can you arrange them in more than one way? 
If not, can you justify that your solution is 
unique?



1 2
3 4
5 6
7 8
9 10
11 12
13 14
15 16
17
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 Sandwiches
1. Start with two 1’s, two 2’s and two 3’s

1  1  2  2  3  3

Arrange these six digits in a line so that: 
between the two 1's there is one digit 
between the two 2's there are two digits 
and between the two 3's there are three digits 

2. Now, try to do it if you only have two 1's and two 2's 
– one digit between the 1’s and two digits between the 
2’s. Can it be done?

3. It is possible to make a line as before if you include 
two four's, and between the two 4's there are four 
digits. Try it. 

1  1  2  2  3  3  4  4 

Please turn over
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 Sandwiches
Sandwiches continued...

4. If you have two 5’s too, it is actually impossible to 
make a line as described at the start of this activity - 
that is with 5 digits between the 5’s. 

It’s also impossible to do it if you have two 6’s as well 
as all the others...

BUT ...

if you have two each of the digits 1 to 7 

IT CAN BE DONE!!   

1   1   2   2   3   3    4   4   5   5   6   6   7   7

There is more than one way of doing this – try to find at 
least one arrangement that works with all seven digits.



 Gabriel’s Problem
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Gabriel wrote the numbers 1-9 in a 3x3 grid.


He then multiplied together all the numbers in each 
row and wrote the resulting product next to that row. 
He also multiplied the numbers in each column 
together, and wrote the product under that column.


He then rubbed out the numbers 1-9.


Can you work out where Gabriel placed the 
numbers 1-9 in the grid? 

Did you have enough information, not enough, or 
exactly the right amount?




 Inside Seven Squares

nrich.maths.org   

Seven squares are set inside each 
other. The centre points of each side 
of the outer square are joined to make 
a smaller square inside it, and so on. 

The centre square has the area of one 
square unit. What is the total area of 
the four outside triangles that are 
outlined in red?



Drawing a cardioid





The mapping n -> 2n  means which ever number you start with (input), 
you multiply it by 2 to get the output. Then you have to join the input to 
the output with a straight line on the circle diagram.

Note:  Mod 60 means Modulus 60. This means that if your answer is over 60 you just 
subtract 60 from it (like starting again from zero).  So when you start from 31 and 
multiply by 2 you get 62 but this becomes 2 so you join 31 to 2, and so on .

n ➔ 2n (mod 60)

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

42 44 46 48 50 52 54 56 58 60 2 4 6 8 10 12 14 16 18 20

22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60









Finished?!  
Why not experiment…           

what happens if you map     
n -> 3n(mod 60) or 
n -> 4n(mod 60) ?



n -> 3n(mod 60) n -> 4n(mod 60) 

Nephroid Epicycloid of Cremona


